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Abstract: The purpose of this study is to translate, validate the reflective thinking 
questionnaire, and to explain the reflective thinking profile of UIN Mataram biology 
prospective teachers. A total 243 of UIN Mataram biology prospective teacher as voluntary 
respondents. The data analysis process was carried out using the JASP for windows 
analysis package. Structural equation model testing based on P-value, CFI, and RMSEA. 
The results of the confirmatory factor analysis, from 16 items were analyzed, only 11 items 
supported a fit model, with P-value= 0.225, CFI= 0.986, and RMSEA= 0.026. The 11 items 
reflect four categories of RT (understanding, reflection, habitual action, and critical 
reflection), show high internal consistency, and show good construct validity. The 
translation of the RT questionnaire was declared valid and could be used to measure RT. 
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Science and technology continue to develop, 
making the world more modern and complex. In such 
conditions, education especially teachers, has a moral 
and academic responsibility to provide the best 
education for students at every level, including in 
higher education (Sarigoz, 2012). Reflective thinking 
(RT) that must be developed in education in the 
modern era with all its complexity (Buzdar & Ali, 2013; 
Griffin, 2003; Griffith & Frieden, 2000; Mirzaei et al., 
2014b). So many educational studies seek to improve 
and developing RT (Tutticci, et al., 2016), because RT 
plays an important role in everyday life (Afshar & 
Farahani, 2015). The process of reflection can relate to 
previous knowledge to problems that are being faced 
by students, this process will really help students to 
obtain maximum learning outcomes (Bassachs, et al., 
2020), or in other words, RT brings students to the 
nature of the learning process, bringing them to his 
main goal of participating in learning, and being part of 
an active role in the learning process (Demir, 2015), 
related to critical thinking skills and creative thinking 
(Akpur, 2020; Funny et al., 2019; Jansen & Spitzer, 
2009), and metacognitive abilities (Lucas, et al., 2017; 
Shavit & Moshe, 2019). 
The term reflection is also called RT as practiced 
by practitioners in the practice of reflection, and has 
been widely studied among in-service teachers in the 
context of teaching and learning (Phan, 2007). Dewey 
calls RT as thinking organization or umbrella thinking 
skills (Semerci, 2007), because RT affects the various 
thinking skills, such as critical thinking and creative 
thinking (Akpur, 2020), also related to the problem 
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solving process (Buzdar & Ali, 2013; Gürbüz, 2020; 
Ocak & Eğmir, 2016). So that it is difficult to distinguish 
between RT and problem solving (Sivaci, 2017). 
Furthermore, Gusrol added that the term RT is more 
popularly known as modes of thinking, such as 
metacognitive, critical thinking, analytical thinking, 
and creative thinking (Mirzaei et al., 2014b), RT can be 
understood as a very complex model of thinking, 
covering various types of thinking, such as critical 
thinking, metacognitive, problem solving, and creative 
thinking (Deringöl, 2019; Semerci, 2007). 
According to Rodgers, the function of RT is to 
meaning formation and make connections to each 
experience continuously (Choy, et al., 2017), to develop 
thinking and increase one's motivation to solve the 
problems (Can, 2015). According to Sparks-Langer and 
Colton, RT consists of several components, including 
narrative inquiry, cognitive components, and critical 
thinking (Choy et al., 2019), while according to Kember, 
et al. (2000) RT consists of several components, namely 
understanding, habitual action, reflection, and critical 
reflection, and the components or categories of RT by 
Kember are more widely used by researchers in 
examining the relationship between RT and various 
skills or thinking processes (Ghanizadeh & 
Jahedizadeh, 2017).  
According to Zeichner and Liston's that teachers 
(instructors) should be reflective thinkers who can 
make innovations in the learning process (Marzban & 
Ashraafi, 2016). Likewise, prospective teacher students 
must become reflective thinkers, with reflective 
thinking it will be very impactful when he becomes a 
teacher (Demir, 2015). The learning process should 
emphasize or develop RT on prospective teachers, 
during the learning process, the prospective teacher 
will acquire the knowledge, abilities, competencies, and 
various skills needed for effective and efficient teaching 
and learning (Mirzaei, et al., 2014b). Empirical evidence 
shows that reflection is beneficial in teaching and 
learning, as it allows students and educators to think 
critically about their own learning and professional 
development (Phan, 2007). The teachers who think 
reflectively have approaches or methods that are more 
accurate in understanding situations critically when 
dealing with students and analyzing the situations they 
face (Poyraz & Usta, 2003). 
The RT questionnaire developed by Kember has 
been used and studied by several researchers such as 
Ghanizadeh and Jahedizadeh (2017) adopting and 
validating a reflective thinking questionnaire, with 
students majoring in English as the sample or 
respondents. Sabekti, et al., (2020) adapting and 
validating a RT questionnaire for chemistry prospective 
teachers. Furthermore, if we pay attention to the 
validity conditions of the reflective thinking 
questionnaire for biology prospective teachers has not 
been done. In addition, a study on RT at Universitas 
Islam Negeri Mataram (UIN Mataram), especially the 
validation of the RT questionnaire has never been 
carried out, and other aspects, to obtain stability about 
the validity of the RT questionnaire, so this research is 
also important to do. 
In addition, the research related to reflective 
thinking does not only focus on measuring validity and 
reliability but also on the profile of reflective thinking. 
For this (reflective thinking profile) it depends on the 
theory used. Some use Van Manen's theory, dividing 
the profile of reflective thinking into contextual level, 
dialectical level, and technical level (Mirzaei, et al., 
2014a), because this research uses the category 
(component) of reflective thinking developed by 
Kember, et al. (2000), namely habitual action, 
understanding, reflection, and critical reflection. So, the 
profile of reflective thinking in this study refers to the 
category (component) of reflective thinking. The 
research objectives are, first; to translate and validate 
the RT questionnaire developed by Kember, et al. 
(2000). Second; to explains the RT profile of UIN 




This research is survey research. A total 243 UIN 
Mataram biology prospective teachers as voluntary 
respondents, then the RT questionnaire was adopted 
from Kember, et al. (2000), consisting of four categories 
(understanding, habitual action, reflection, and critical 
reflection), each category composed of 4 items. A 4-
choice Likert scale was used to obtain respondents’ 
agreement (1= strongly disagree, 2= disagree, 3= agree, 
and 4= strongly agree). Furthermore, the data were 
analyzed using the JASP for the windows analysis 
package. To test the model to determine whether the 
proposed model is fit or not based on the values (P≥ 
0.05, CFI> 0.90, and RMSEA< 0.08) (Kim et al., 2016; 
Stacciarini & Pace, 2017). 
 
Result and Discussion 
 
Based on the results of the analysis, Table 1. 
shows the results of the descriptive analysis, including 
the average of each item, and standard deviation. Table 
2. also shows the results of the descriptive analysis of 
each category of reflective thinking, it is obtained that 
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Table 1. The results of the descriptive analysis of each 
item in each category of RT 
 Valid Missing Mean Std. Deviation 
HbA-1 243 0 2.037 1.038 
HbA-2 243 0 1.975 1.040 
HbA-3 243 0 2.235 1.012 
HbA-4 243 0 2.790 0.976 
Und-5 243 0 3.461 0.699 
Und-6 243 0 3.815 0.430 
Und-7 243 0 3.852 0.389 
Und-8 243 0 3.226 0.762 
Ref-9 243 0 3.576 0.594 
Rfl-10 243 0 3.551 0.603 
Rfl-11 243 0 3.551 0.656 
Rfl-12 243 0 3.683 0.540 
CrR-13 243 0 3.177 0.861 
CrR-14 243 0 2.860 1.007 
CrR-15 243 0 3.000 0.886 
CrR-16 243 0 3.128 0.879 
Note: HbA= habitual action; Und= understanding; Rfl= 
reflection; and CrR= critical reflection 
 
Table 2. The results of the descriptive analysis of each 
category of RT 
 Valid Missing Mean 
Std. 
Deviation 
HbA 243 0 6.247 2.317 
Und 243 0 14.354 1.574 
Rfl 243 0 14.362 1.751 
CrR 243 0 12.165 2.656 
 
The validation process is carried out using 
confirmatory factor analysis (CFA), and of course, this 
is related to the structural equation model (SEM), or in 
other words, in psychometric research, SEM is used to 
test the hypotheses of the theoretical model (Byrne, 
2001). Based on the results of the analysis as shown in 
Figure 1, it is a fit model after being modified from its 
initial model, because does not match the criteria values 
for a fit model, after being modified by removing 
several items from the analysis process, 11 items are 
obtained which composes a fit model, with P-value = 
0.225, RMSEA= 0.026 (RMSEA< 0.08), CFI= 0.986 (CFI> 
0.90), and the loading factor value is greater than 0.5. 
 
 
Figure 1. The relationship model of reflective thinking 
categories 
Table 3. AVE, CR coefficient, correlation between 
constructs with the square root of AVE 
Category AVE CR HbA Und Rfl CrR 
HA 0.71 0.83 (0.84)    
Und 0.55 0.78 0.05 (0.74)   
Ref 0.53 0.82 0.02 0.45 (0.73)  
CrR 0.63 0.84 0.18 0.21 0.29 (0.79) 
 
Descriptively about the RT of UIN Mataram 
biology prospective teachers can be seen in Table 2. that 
habitual action has the lowest average. This result is 
relatively the same with the results shown by 
Ghanizadeh and Jahedizadeh, (2017), habitual action 
has the lowest average (10.17) among other categories 
of reflective thinking. Likewise with the results shown 
by Sabekti, et al. (2020) the average for habitual action 
in general is 14.60. Habitual action refers to actions that 
are carried out spontaneously, or actions without 
thoughtful processes (Kember, et al., 2000). 
Furthermore Kember explain that the action without a 
thoughtful process is an action that a person is used to 
as a result of the habituation process, or in other words 
one's experiences in solving a problem which the 
settlement process continues to be accustomed, and 
when faced with the same problem, the resolution 
process is carried out spontaneously. Gelter, (2003) that 
during the reflection process, relevant thought can be 
generated, and if done continuously, the result can be 
spontaneously selecting relevant thoughts. From this 
statement can be understood that if the activity or 
thoughtful process is continuously carried out at a later 
stage it becomes a habit, and when faced with a similar 
problem, the analysis process can be carried out 
spontaneously. For Mezirow, learning is understood as 
a process of changing the initial interpretation into a 
new interpretation based on experience, or the process 
of interpreting the activities and subsequently 
becoming a guide for someone in solving a problem 
(Calleja, 2014). So that even though the habitual action 
category has a low average compared to other 
categories of RT, this indicates that UIN Mataram 
biology prospective teachers do not habituating on 
understanding, reflection, and critical reflection. 
The understanding category refers to a 
thoughtful act, or described as a thinking process 
(Kember, et al., 2000), and this is why UIN Mataram 
biology prospective teachers’ students have the 
awareness that it requires thinking to understand 
lecture materials, or in other words to get learning 
outcomes, each lecture material must be well 
understood. Then reflection is a conscious process, an 
active and focused, structured thinking process, this 
criterion is what distinguishes the process of reflection 
and day dreaming (Gelter, 2003). Kember, et al. (2000) 
explains that the process of reflection in the context of 
Jurnal Penelitian Pendidikan IPA (JPPIPA) December 2021, Volume 7, Special Issue, 305-311 
 
308 
learning refers to a person's intellectual and affective 
activities to explore his experiences to gain 
understanding. From Table 2 above, the reflection 
category has the highest average, indicating that UIN 
Mataram biology prospective teachers tend to often 
evaluate their actions that have been taken, and try to 
correct the mistakes they have made. According to 
Gelter; Kember opinions, basically the categories of 
understanding and reflection are closely related (the 
correlation value between Und and Ref is 0.45, P< 
0.001), but on the other hand, someone can have a good 
understanding of a concept without having to go 
through a process of reflection, vice versa someone 
who uses the process of reflection certainly has an 
understanding of a concept. 
Furthermore, with regard to the validation 
process, it seems that there is something lacking if we 
only talk about validity without including talking 
about reliability. Mat Nawi, et al. (2020) explains that 
although the concepts of validity and reliability are 
different, basically these two concepts are very 
important in the development of instruments. Validity 
refers to the extent to which items (questionnaires) 
measure what they are supposed to measure, while 
reliability aims to ensure that the measurement process 
will obtain consistent results. The concept of reliability 
is related to repetition to ensure whether the 
measurement results show the same or relatively the 
same because it is impossible to get exactly the same 
results in different measurement time and situations. 
Because the concept of reliability refers to the stability 
of the measurement results, so in this study it is not 
actually measuring reliability, but measuring internal 
consistency. Internal consistency is used to test 
respondents' feedback on research instruments, 
whether the response is consistent or not (Mat Nawi et 
al., 2020), and usually the value of internal consistency 
is measured or determined based on the value of the α-
Cronbach coefficient (Heale & Twycross, 2015; Kim et 
al., 2016; Trizano-Hermosilla & Alvarado, 2016; 
Villafañe, et al., 2011). So that internal consistency 
cannot be used to estimate reliability (Tang et al., 2014). 
The measurement of internal consistency in this 
study uses the CR value because CR is an alternative to 
the α-Cronbach coefficient (Ghazali & Nordin, 2019). A 
measure of internal consistency reliability for latent 
variables (constructs) with CR> 0.7 (Saeed & Kassim, 
2017), and when actual reliability is estimated using 
SEM, the resulting estimate is usually referred to CR 
(Peterson & Kim, 2013). Based on Table 3. it is known 
that the CR is above 0.7. So can be stated that the 11 
items obtained through the CFA have high internal 
consistency. This indicates that the respondents gave a 
consistent response to the 11 items that represent each 
of their constructs, or in other words, the 11 items can 
measure what should be measured. The level of 
internal consistency is influenced by whether or not an 
item is valid. So that invalid items must be excluded 
from the analysis process, but what needs to be noted is 
that internal consistency is necessary, but is not a 
criterion for the construct validity (Churchill, 1979). So 
that even though the internal consistency value is high, 
or even close to perfect, to test the validity of the 
construct, further tests must be carried out. 
According to Bertea, (2011), construct validity 
includes convergent, discriminant, and nomological 
validity, because the large amount of evidence that 
must be collected makes it difficult to analyze 
(Engellant, et al., 2016), so in this study, the testing of 
construct validity includes convergent and 
discriminant validity. As stated above, the validation 
process of the RT questionnaire was carried out using 
CFA. The RT category relationship model as shown in 
Figure 1, is a fit model based on P-values> 0.05, CFI> 
0.90, and RMSEA< 0.08. In the analysis process, 11 
items were obtained that support a fit model, or the 11 
items could represent their constructs. In addition, in 
the analysis process, 5 items were excluded from the 
analysis process. This indicates, first; the items not 
represent their construct. Second; the expenditure of 
these items can be understood, when retesting, both on 
the same or different samples, the items issued must be 
revised, perhaps the 5 items issued are caused by poor 
translational factors, so the respondents misunderstand 
the meaning of the items. 
Convergent validity measures the degree of 
correlation between items in the same construct, while 
discriminant validity refers to the extent to which each 
construct is empirically different from other constructs 
(Ab Hamid, et al., 2017), or how each construct is 
correlated with one another (Hair, 2014). According to 
Ab Hamid, et al. (2017); Kim, et al. (2016); Muhammad, 
et al. (2017), the good evidence for convergent validity 
is the loading factor value, average variance extracted 
(AVE) greater than 0.5, and composite reliability (CR) is 
above 0.7, while according to Bertea (2011) the good 
evidence for discriminant validity is the value of the 
square root of AVE, which must be higher than the 
correlation between items, both on the same construct 
and on different constructs. 
Based on the information in Table 3. above, the 
values contained in brackets are the values square root 
of AVE, while the values that are not in brackets are 
correlation values between constructs, this indicates 
that the 11 items obtained through CFA have 
convergent validity (loading factor value> 0.5, AVE> 
0.5, and CR> 0.7). According to Kim et al. (2016) that 
the low convergent validity indicates there are 
contribution variance from other constructs besides 
their construct itself. From the value of CR> 0.7. So can 
Jurnal Penelitian Pendidikan IPA (JPPIPA) December 2021, Volume 7, Special Issue, 305-311 
 
309 
be stated that the 11 items have good convergent 
validity, each construct does not share their variance to 
other constructs, because each construct only provides 
variance to the items that compose it, then the 11 items 
also meet the criteria of discriminant validity, or in 
other words, each construct shows a significant 





Based on the results of the analysis and the 
limitations of the discussion, it is known that the 
habitual action category has the lowest average 
compared to other categories of reflective thinking 
(understanding, reflection, and critical reflection). From 
the 16 items were analyzed using CFA, 11 items were 
obtained that support a fit model. The 11 items were 
declared valid, both from the aspect of convergent and 
discriminant validity. Through this result, a valid 
translation of the RT questionnaire is available, and this 
questionnaire can be used to examine the relationship 
between RT and thinking skills, such as critical thinking 
skills, but it is important to note that 5 items were 
removed from the analysis process in this study to be 
revised back before the full use of all the items in each 
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